Introduction
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On March 15, 2011, the first influence of the Fukushima No. 1 nuclear power plant accident was observed at the Tsukuba-campus of the High Energy Accelerator Research Organization (KEK). This campus, which is 2-km long and 1-km wide, is located ~165 km south-southwest of the plant. After the Great East Japan Earthquake on March 11, 2011, only one radiation monitor could be run at the campus because of a shortage of electricity. [1] Subsequently, from April 1, 2011, we prepared to another measurement system and started to measure the radiation regularly.
Measurement
Measurement of radioactivity concentrations in soils, dried grass and rain
On March 18 and April 1, we sampled soils near the Radiation Science Center of KEK. Soil samples weighing 83.1 and 64.9 g were collected on these respective days from the ground surface by using a cylindrical container with a cross-sectional area and height of 25.5 cm 2 and 3.4 cm, respectively. Figure 1 shows dried grass, specifically, narrow leaves and stems, weighing 6.1 g taken from the ground surface near the *Corresponding author. Email: hajime.nakamura@kek.jp sample soils on March 18. On March 21, Rainwater sample weighting 88.4g was taken from rainwater collected in a bucket that was placed near sample soils.
The samples were measured using a germanium semiconductor detector (Canberra GR2018) with In-Situ Object Calibration Software. 
Measurement of ambient dose rate
We set up 15 measurement points in the campus on different surfaces such as soils, tiles, lawns, dried grass, and normal asphalt (impermeable to water) with and without a roof. Figures 2 and 3 show the locations and photographs of the measurement points, respectively. We used an NaI scintillation survey meter (Aloka TCS-171B) and performed measurements on the ground and at 1-m height from the ground. We performed 13 measurements from April 1, 2011, to Jun 11, 2012. Measurement point No. 7 is in a building, and it was used as a reference before the accident.
Measurement of gamma-ray spectrum
We measured the gamma-ray spectrum at the measurement points on the ground by using an LaBr 3 spectrometer (Canberra Inspector 1000). Each measurement lasted 200 seconds.
Results and discussion
Radioactivity concentrations in soils, dried grass
and rainwater Table 1 shows the radioactivity concentrations in soils and dried grass as obtained on March 18, 2011 and in soils as obtained on April 1, 2011. On March 18, the radioactivity concentration in dried grass was greater than that in soils. In particular, the radioactivity concentration of 131 I in dried grass was 135 times larger than that in soils. This suggests that dried grass, which has a larger surface area per weight, absorbs more radioactivity. 
Ambient dose rate
Figures 4 and 5 show the ambient dose rates on the ground and at 1-m height from the ground, respectively. The dose rates on the ground were slightly higher than those at 1-m height from the ground. From April 1, 2011, to Jun 12, 2012, the ratio of the dose rate on the ground to those at 1-m height from the ground (except at reference measurement point No. 7) was 1.13 ± 0.04. On April 1, 2011, the dose rate at 1-m height from the ground was 0.16-0.25 μSv/h. In a month, the effective half-life was ~10 days. By December 22, 2011, the dose rate decreased, being 0.08-0.12 μSv/h. Figure 6 shows a comparison of the dose rates on tiles with a roof to those on tiles without a roof. On April 1, 2011, the dose rate without a roof was ~50% higher than that with a roof, which clearly indicates the effect of rain. Figure 7 shows a comparison of the dose rates on tiles to those on lawns. On April 1, 2011, the dose rate on lawns was ~20% higher than that on tiles. After May 26, 2011, the dose rate on lawns was lower than that on tiles. Figure 8 shows a comparison of the dose rates on dried grass and soils to that on asphalt. On April 1, 2011, the dose rate on dried grass and soils was higher than that on asphalt, but after April, the reverse was true. Cs and 137 Cs peaks at lawns and those at tiles were almost same. In April, the lawns appeared to absorb a lot of radioactivity owing to the effect of 131 I. 
Gamma-ray spectrum
Summary
In this study, we have measured the radiation and radioactivity derived from the Fukushima No. 1 Power Plant at the KEK Tsukuba-campus. The dose rate decreased rapidly until May, after which it decreased gradually. The difference between the radioactivity concentrations in soils obtained on March 18 and April 1, 2011, indicated that rain carrying radioactive materials 
